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Met hami dophos

Human Heal th Assessnent

1. Toxicol ogy Assessment

The toxicology profile for Metham dophos is sunmari zed in
Table 1. The toxicology database is conplete and is adequate to
support the reregistration eligibility of metham dophos as a food
use pesti ci de.

Tabl e 1. Toxicology Profile for Metham dophos (Monitor)

GUI DELI NE NO. TYPE OF STUDY MR D NO(s) REQUI RED SATI SFI ED
81-1 Acute Oral 00014044 Yes Yes
81-2 Acut e Der nal 00014049 Yes Yes
81-3 Acut e | nhal ati on 00148449 Yes Yes
81-4 Primary Eye 00014221 Yes Yes
81-5 Primary Der nmal 00014220 Yes Yes
81-6 Dernal Sensitization 00147929 Yes Yes
81-7 Acut e Del ayed 00041317 Yes Yes

Neur ot oxi ci ty/ Hen
81-8 Acut e Neurot oxi city/ Rat 43025001; Yes Yes

43345801
82-1(a) 90-Day Oral Toxicity/Rat 00014155 Yes No?
82-1(b) 90-Day Oral Toxicity/Dog 00014153 Yes No?
82-1SS 8- \Wek Subchronic Oral 41867201 No Yes
Toxi city Cholinesterase
St udy/ Rat
82-1SS Subchronic Oral Cholinesterase 00015160 No NA
St udy/ Human

82-2 21-Day Dernal Toxicity 44525301 Yes Yes
82-4 90-Day | nhal ation Toxicity 41402401 Yes Yes
82-5(a) 90- Day Del ayed 40985202 Yes Yes

Neur ot oxi ci ty/ Hens
82-5(b) 90- Day Neur ot oxi ci ty/ Rat 43197901 Yes Yes
83-1(a)/83-2(a) Conbi ned Chronic 00148952 Yes Yes

Toxi ci ty/ Car ci nogeni ci ty/ Rat

83-1(b) Chroni ¢ Toxi ci ty/ Dog 00147938 Yes Yes

83-2(b) Car ci nogeni ci ty/ Mouse 00145579 Yes Yes

83-3(a) Devel opnental Toxi city/ Rat 00148454; Yes Yes
43906901

Tabl e 1. Toxicology Profile for Metham dophos (Monitor)

" GUI DELI NE_NO. TYPE CF STUDY MR D NO(s) REQUI RED SATI SFI ED "
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83-3(b) Devel opnental Toxi city/ Rabbit 00041315; Yes Yes
44040601
83-4 2-CGeneration Reproduction 00148455/ Yes Yes
Toxi city 41234301
84-2 Mit ageni city/ Gene Mitation 00098457 Yes Yes
(Bacteria)
84-2 Mit ageni city/ Gene Mitation 42854701 Yes Yes

(Mammal i an Cel | s)

84-2 Mit ageni ci t y/ Chr onosone 41461401 Yes Yes
Aberrations (ln vitro)

84-2 Mit ageni ci t y/ Chr onosomne 41234306 Yes Yes
Aberrations (Ln vivo)

84-2 Mit ageni ci ty/ Gt her Mt ageni c 41234305 Yes Yes
Mechani sns (ln vitro)

85-1 Met abol i sm St udy 00015224 Yes Yes®

@ Requirenment satisfied by MRID No. 41867201.

> MRID No. to be assigned; review of study is pending.

b Study is classified acceptabl e nonguideline and does not satisfy the current guideline
requirement but the available data do allow the basic characterization of the netabolism of
Met ham dophos.

a. Acute Toxicity

Table 2 presented below summarizes the acute
toxicity studies with Metham dophos and the toxicity categories for
the different routes of adm nistration.
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Table 2. Acute Toxicity of Metham dophos

Toxicity
Guideine No. Study Type MRIDs# Results Category
81-1 Acute Ordl; Rat 00014044 LDy, = 15.6 mg/kg o |
95.0% a.i. LD., = 13.0 mg/kg ¢
81-2 Acute Dermal; Rabbit 00014049 LDy, = 118 mg/kg & |
75%a.i.
81-3 Acute Inhalation; Rat 00148449 LCg = 0.052-0.079 mg/L® & |
70.5% a.i. LC,, = 0.062-0.128 mg/L*® ¢
81-4 Primary Eye Irritation; Rabbit 00014221 Corneal opacity and pannus |
72.3% a.i.; dose: 0.1 mL present in 2/6 rabbits for 10 days
posttreatment. One death 30 min.
after dosing
81-5 Primary Skin Irritation; Rabbit 00014220 PIS = 0.6 but test material was |
73% a.i. dose: 0.1 mL lethal to 5/9 animals within 24 hrs.
of treatment
81-6 Derma Sensitization; Guinea 00147929 Not a skin sensitizer (modified
Pig Buehler test)
73.8% a..

295% Confidence limit

As shown, Metham dophos is acutely toxic, causing death
shortly after exposure to relatively low oral (LD, = 15.6 ng/kg o
13.0 ng/ kg ¢), dermal (LD,, = 118 ng/kg/day <) or inhalation doses

(LG, = 0.063 ng/L o; 0.076 ng/L 9). Met ham dophos is only
noderately irritating to the eyes and only mldly irritating to the
ski n. However, deaths and other signs of systemic toxicity
occurred shortly after dermal or ocular application. These

findi ngs suggest that Metham dophos is rapidly absorbed via these
routes. Qher toxic signs observed in aninals treated acutely with
Met ham dophos are consistent with cholinesterase inhibition and are
typical of the acute toxic signs induced by the organophosphate
class of chemcals. They included: trenors, salivation

chronodacryorrhea (bl oody tears) and dyspnea (| abored breathing).

Summari zed findings fromthe above acute toxicity studies were as
fol | ows:

In an acute oral toxicity study, deaths within 20 mnutes to
72 hours of the adm nistration of Metham dophos (95%a.i.) occurred
as follows: all male and femal e Sprague Dawl ey rats receiving 25.4
ng/ kg, 80%at 17.0 ng/ kg, 50% at 14.2 ng/ kg and 20% at 11.3 ng/kg;
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no deaths occurred in the lower treatnent groups (5.0 or 7.5
nmg/ kg). Signs of toxicity (evident within 5-10 m nutes) included
severe trenors, salivation, chronodacryorrhea, dyspnea, rhinorrhea
and rarely, clonic convulsions. All survivors recovered within 7
days and no pathol ogi cal changes were noted in survivors 14 days
post dosi ng.

This acute oral study is classified acceptable; it satisfies the
gui deline requirenent for an acute oral study (81-1) in the rat
(MRI D No. 00014044).

In an acute dermal toxicity study, deaths generally within 6-
48 hours of treatnment with Metham dophos (75% a.i.) occurred as
follows: one New Zeal and Wiite rabbit died at 100 ng/kg (| owest
dose tested) and all rabbits receiving either 156 or 222 ny/kg
died; the majority of deaths occurred within 6-48 hours. Signs of
toxicity (evident wthin 1-3 hours) included severe mosis,
salivation, rhinorrhea, ataxia, and apparent CNS depression. Al
survivors recovered conpletely within 14 days and no pat hol ogi cal
changes were noted in survivors 14 days postdosing.

This acute dernmal study is classified as acceptable; it satisfies
the guideline requirenent for an acute dermal study (81-2) in the
rabbit (MRID No. 00014049).

In an acute inhalation toxicity study, nortality of Sprague
Dawl ey rats (within 0-2 days J; 0-5 days %) occurred as foll ows:
all ¢ receiving 0.173 ng/L; 80%of < and 50% of 2 receiving 0.082
ng/ m.; 60% ¢ at 0.62 ng/L; 40% 5 and 40% ¢ at =0.057 ng/L and 10%
d at 0.033 ng/L Metham dophos (70.5% a.i.). Rats of both sexes in
all treatment groups (0.019-0.173 ng/L) showed toxic signs which
i ncluded: salivation, lacrimation, nuscle fasciculations, trenors,
decreased activity, piloerection and hypotherma. Ccular and nasal
irritation and occasional corneal opacity were also observed.
Clinical signs lasted for 1-10 days (o) or 1-14 days (9).
Significant body weight reductions were recorded for all dosing
groups on days 3 and 7 (J) and day 3 (¢). Dark or red lungs were
al so reported for the treated ani mal s.

This acute inhalation study is classified as acceptable; it
satisfies the guideline requirement for an acute inhal ation study
(81-3) in the rat (MRID No. 00148449).

In a primary eye irritation study, one New Zealand Wite
rabbits with unwashed eyes died 30 m nutes post-treatnent with 0.1
mL of Monitor technical (72.0-76.0% Met ham dophos). Toxic signs
(trenors, salivation, diarrhea and mosis) were apparent in all
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rabbits wuntil 1 day postdosing. These data suggest that
Met ham dophos was readily absorbed fromthe conjunctival sac of the
eye into the blood stream Corneal opacity and conjunctivitis were
seen through 72 hours and iritis was noted up to 24 hours. Corneal
opacity and pannus persisted in tw rabbits for 10 days
post exposur e.

This study is classified as acceptable; it satisfies the guideline
requirenent for a primary eye irritation study (81-4) in the rabbit
(MRI D No. 00014221).

In a primary dermal irritation study, five of nine New Zeal and
White rabbits died within 24 hours of treatnent with 0.1 nL of
Moni t or Technical (73% Met ham dophos) delivered to one intact and
one abraded area of the skin. Toxic signs observed shortly after
application included: ataxia, increased respiration, salivation,
mosis, trenors, diarrhea and coll apse. At 24 hours, the four
surviving rabbits had well-defined erythema and 2/4 had slight
edenn. No erythema or edema was seen at 96 hours. Based on the
dermal reaction, the PIS = 0.6.

This study is classified as acceptable; it satisfies the guideline
requirement for a primary dermal irritation study (81-5) in the
rabbit (MRID No. 00014220).

In a dermal sensitization study, a 25% solution of SX-1490
(73.8% Metham dophos) prepared in distilled water was not a
sensitizing agent to Hartley albino guinea pigs under the
conditions of the nodified nmethod of Buehler. The positive
control, 1-chloro-2,4-dinitrobenzene induced the expected dermal
sensitization response.

This study is classified as acceptable; it satisfied the guideline
requi renent for a dermal sensitization study (81-6) in the guinea
pig (MRID No. 00147929).

b.1 Subchronic Toxicity

Sufficient data are available on the subchronic
toxicity of Metham dophos. The nost consistent toxicological
findi ngs associated with exposure to Met ham dophos were decreased
body weight gain (rats) and inhibition of plasma, erythrocyte
and/or brain cholinesterase (hens, rats, dogs and humans).
Regardl ess of the route of exposure (oral, dermal or inhalation),
chol i nesterase (ChE) inhibition was consistently detected fromthe
initial sanpling time (generally 1 week) to study termnation. In
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general, the magnitude of the response did not increase with tine.

Summari zed findings supporting the above conclusions from the
subchronic toxicity studies are presented bel ow

Subchronic oral rat study

In a subchronic toxicity study, BAY 71628 technical (70%
Met ham dophos) was administered to 15 nmale and 15 fermale W star
rats/dose in the diet at 2, 6, 20 or 60 ppm (equivalent to 0.1,
0.3, 1.0 or 3.0 ng/kg/day). Treatnment with BAY 71628 had no effect
on nortality, hematol ogy, clinical chem stry, urinalysis or gross
necropsy. At 60 ppm nmale rat body weight gain was significantly
reduced and food consunption was al so decreased. Rats at 60 ppm
were qui et and appeared weak; however, cholinergic signs were not
observed in either sex. The only effect observed in the femnales
occurred in the high-dose (i.e., significantly decreased thynus
wei ght's) .

The systemc LCEL is 60 ppm (3 ny/kg/day) based on significantly
decreased nmal e body wei ght gain and decreased food consunption and
clinical signs in both sexes. The NOEL is 20 ppm (1.0 ng/kg).

Cholinesterase (ChE) activity in plasma and erythrocytes was
determ ned at weeks 1, 4, 8 and 13; brain ChE was not determ ned.
I nhi bition of plasma and erythrocyte ChE was dose related at all
sanpling tines; however, a clear tinme-dependent response was not
seen. Inhibition after 13 weeks of treatnent with 60 ppm was 55-
71% (pl asma--both sexes) or 71-76% (RBC--both sexes). Also after
13 weeks exposure to 6 ppm OChE inhibition was 15-25% (pl asna- - bot h
sexes) or 14-24% (RBC -both sexes). ChE inhibition for both sexes
at the 2-ppmlevel ranged (over 13 weeks) fromO to 11% (pl asma) or
fromO to 14% (RBC).

The ChE LOEL = 6 ppm (0.3 ny/ kg/day), based on plasma and RBC ChE
inhibition in both sexes. The NCEL is 2 ppm (0.1 ng/kg/day).

This subchronic toxicity study is classified supplenentary because
brain ChE determ nation and hi st opat hol ogy were not performed. It
does not satisfy the guideline requirenent for a subchronic ora
study (82-1a) in rats (MRID No. 00014155).

Subchroni c oral dog study

In a subchronic toxicity study, BAY 71628 technical (70%
Met ham dophos) was admnistered to 2 male and 2 fenale Beagle
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dogs/dose in the diet at dose levels of 1.5 5 or 15 ppm
(equivalent to =0.0375, 0.125 or 0.375 ng/kg/day). Treatnment with
BAY 71628 had no effect on appearance, behavior, nortality, food
i nt ake, body weight, hematol ogy, clinical chem stry, urinalysis,
organ wei ght or gross necropsy; histopathol ogy was not perforned.

A LCEL for systemc effects was not established. The NCEL is 15
ppm (0. 375 ng/ kg/ day) .

Chol i nesterase (ChE) activity in plasma and RBCs was determ ned at
week 1 and at 1, 2 and 3 nonths; brain ChE was not determ ned
I nhi bition of plasma and RBC ChE, which was initially observed at

week 1, was dose related. |In general, ChE inhibition peaked at 2
months but persisted to study termnation; the response was
generally nore pronounced in fenales. At the 1.5 ppm |evel,

i nhibition of plasma and RBC ChE for both sexes ranged from 0-16%
or from 0-20% respectively. At 5 ppm inhibition of plasm and
RBC ChE for both sexes ranged from 6-38% or 7-42% respectively.

At the high dose (15 ppm, inhibition of plasma and RBC ChE for

both sexes ranged from 17-61% and 37-81% respectively.

THE ChE LOEL is 5 ppm (0.125 ng/ kg/ day), based on plasma and RBC
ChE inhibition in both sexes. The NCEL is 1.5 ppm (0.0375

nmg/ kg/ day) .

This subchronic toxicity study is classified supplenentary because
an insufficient nunber of animals/group were evaluated, and brain
ChE determ nati ons and hi st opat hol ogy were not perforned. It does
not satisfy the guideline requirenment for a subchronic oral study
(82-1b) in dogs (MRI D No. 00014153).

Subchroni c dermal rat study

In a 21-day dermal toxicity study, Metham dophos Technica
(76.9 to 80.5%a.i.)] was admnistered to 9 to 10 nale and fenal e
Sprague-Daw ey rats dermally in pH 7.3 phosphate buffer solution
(dose volunme of 1 m/kg of body weight) at dose levels of 0, 1, 15,
and 50 ny/ kg/ day.

Since the Technical material has a relatively | ow concentration of
active ingredient, dose levels corrected in terns of active
ingredient are significantly |ower. The corrected dose levels
woul d then be 0.749, 11.2, and 36.5 ng/kg/day (using the actua
anal ytically confirmed values of 0.974, 14.5 and 47.4 ny/ kg/ day,
respectively and 76.9%a.i). These dose |evels should be utilized
for risk assessnent purposes.
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No conpound related effects on nortality, clinical signs, body
wei ght, food consunption, or gross and hi stopat hol ogy were apparent
at any dose |evel. Dose related plasnma, RBC and brain
cholinesterase inhibition were noted at 15 and 50 ng/kg/day of
technical. A statistically significant increase in relative |ung
wei ghts was observed at the high dose nales, but this was not
supported by histopathol ogic findings. Therefore, the LOEL is
11. 2 ng/ kg/ day technical (based on correction of the nomnal, 15
mg/ kg/ day, for the analytical concentration of the active
ingredient)and is based on brain, RBC and plasma cholinesterase
i nhi bition. The NCEL is 0.749 ny/kg/day technical (based on
correction of the nomnal, 1 ng/kg/day, for the analytical
concentration of the active ingredient).

This dernmal toxicity study was originally classified as
unacceptable due to the lack of analytical and stability data.
Based upon the addendum report submtted on Septenber 29, 1998,
this study is upgraded to acceptable and now satisfies the
gui deline requirenment for a 21-day dermal study (82-2) in the rat
(MRI D No. 44525301 and Addendumto MRI D No. 44525301).

Subchroni c i nhal ati on rat study

In a subchronic inhalation toxicity study, Wstar rats,
10/ sex/ dose, were exposed to an aerosol of SRA 5172 (Metham dophos,
73.4% for 3 nonths (head/ nose only, 6 hours/day, 5 days/week).

The nean anal ytical concentrations of SRA 5172 in the exposure
chanbers were O (air control), O (vehicle control), 1.1, 5.4 and
23.1 ng/n? or 0, 0, 0.0011, 0.0054 and 0.0231 ng/L, respectively.
Pol yet hyl ene glycol E 400:ethanol (1:1) was the vehicle in which
SRA 5172 was aerosolized. The nean mass nedi an aerodynam c
dianeters (MVAD) of the SRA 5172 particles in the exposure chanbers
for the | ow-dose, m d-dose and hi gh-dose groups were 1.52 £ 0. 13,
1.26 £ 0.04 and 1.53 £ 0.09 um respectively.

Treatnent-rel ated effects were not observed in the | owdose group.
Rel ative to the vehicle control values, the only effect observed in
the m d-dose male and fermal e was the inhibition of cholinesterase
(ChE) activities in erythrocytes (7-28% p<0.05 or 0.01) and pl asma
(38-63% p<0.05 or 0.01) throughout the treatnent period and brain
(25-29% p<0.01) at the end of the study. There was no substantive
difference in the magnitude of the response on plasma or
erythrocyte ChE inhibition fromweeks 1-13.

The following effects were observed in the high-dose male and

femal e rats when conpared with the vehicle control rats: (1) slight
to noderate nmuscle trenors and aggressi ve behavior; (2) decreased
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body wei ght gain (53%; (3) decreased food consunption (5-28%; (4)
increased plasma |actate dehydrogenase (63% and glutanate
oxal oacetate transam nase (32% activities in males only; (5)
decreased plasma protein (8%, cholesterol (16-19% and gl ucose
concentrations (10-11%; (6) inhibition of ChE activities in
erythrocytes (15-44% P<0.05 or 0.01) and plasma (53-93% P<0.01)
t hroughout the treatnment period and brain (45-47% at study
termnation; there was no substantive difference in the nagnitude
of the response on plasnma or erythrocyte ChE inhibition from weeks
1-13 and (7) decreased spleen weight, both absolute (15-25%
P<0.01) and relative (organ/body weight ratio, 11% P<0.01). Wen
treatnent was di scontinued, ChE activities in the erythrocytes and
pl asma (not determned in the brain) returned to the pretreatnent
val ues.

The systemc LCEL for both sexes is 23.1 ng/nt (0.0231 ny/L), based
on clinical signs, decreased body wei ght gain and feed consunpti on,
altered clinical chemstry paraneters, and decreased spleen
wei ghts. The NCEL is 5.4 ng/n? (0.005 ny/L).

Based on the inhibition of ChE activities in erythrocytes, plasnma
and brain, the NOEL and LCEL for both sexes are 1.1 ny/n?¥
(0.001 ny/L) and 5.4 ng/n? (0.005 ny/L), respectively.

This study is classified as acceptable and satisfies the
requirement, 82-4, for a subchronic inhalation toxicity study in
the rat (MRID No. 41402401).

b.2 Special Subchronic Toxicity Studi es (Cholinesterase
| nhi bition)

Subchronic oral rat study

The objective of this study was to establish a NCEL for the
Met ham dophos-i nduced cholinesterase (ChE) inhibition in plasma,
erythrocytes (RBCs) and brain of the rat.

Techni cal Met ham dophos (77.6% a.i.) was admnistered in the feed
to Fischer 344 rats (25/dose/sex) for 56 days at nom nal
concentrations of O (not detected), 0.5, 1, 2 and 4 ppm (anal yti cal
concentrations were O, 0. 49, 0.97, 2.12 and 4.30 ppm
respectively), expressed as active ingredient. Based on daily
consunption of Metham dophos, these concentrations were equival ent
to 0, 0.03, 0.07, 0.13 and 0.24 ng/ kg/day, respectively, for the
mal es and 0, 0.06, 0.06, 0.17 and 0.28 ng/kg/day, respectively, for
the fenales. Plasma and RBC ChE activities were determ ned on
study days 14, 28, 42 and 51, and brain ChE activity was determ ned
on study days 14, 35 and 56.
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Met ham dophos had no effect on body wei ght gain or food consunption
of both sexes. There were no nortalities, and toxic signs usually
associated with ChE inhibition were not observed. The only
systemc effect, which was seen at all dose levels and all sanpling
intervals, was the inhibition of ChE activities in the plasma, RBCs
and brai n.

The inhibition of acetyl and butyryl ChE activity in plasm, and
acetyl ChE activity in RBC and brain at 0.5 ppm (0.03 ng/ kg/ day),
for both sexes was considered by the Reference Dose (RfD)/Peer
Review Commttee on May 29,1992 to define the threshold LOEL for
this chem cal. Subsequently, the Health Effects D vision (HED)
Hazard ldentification Science Assessnent Review Conmttee (SARC
reval uated the study on January 20, 1998 and determned that 0.5
ppm (0.03 ng/kg/day) is a NCEL. The basis for this decision
i ncludes: the magnitude of ChE inhibition in the brain at 0.03
mg/ kg/day is small (3-5% ¢ and 0-5% ?); only reached statistica
significance at day 56 (3% in o and at day 35 (5% in ¢; and
appeared to be within or close to the detection level of this
assay. Consequently, the LOEL and NOEL for this study have been
determ ned to be 0.06 ng/ kg/day and 0.03 ng/kg/day, respectively,
for both sexes.

This subchronic toxicity study is classified acceptable and
satisfies the guideline requirenent for a subchronic oral study
(82-1 Special Study) inrats (MR D No. 41867201).

Subchroni ¢ oral hunman st udy

In a subchronic study in humans, seven mal e and seven fenal e
volunteers were given m xtures of Metham dophos (Mnitor; purity
not stated) and Acephate (Othene) in tw ratios, 1:4 or 1:9
(Moni tor: Acephate) in gelatin capsules containing corn oil. The
group receiving the 1:9 ratio (3 males and 3 fenmal es) were given
0.1, 0.2, 0.3 or 0.4 ng/kg/day of the m xture (equivalent to 0.01,
0.02, 0.03 or 0.04 ng/kg/day Metham dophos). The group receiving
the 1:4 ratio (2 males and 2 fenmales) was given only 0.1 or 0.2
nmg/ kg/ day (equivalent to 0.02 or 0.04 ng/kg/day Metham dophos).
Each group received increasing levels of the test materials until
a significant inhibition of ChE activity occurred (i.e., ChE
inhibition "was greater than two standard deviations bel ow nean
pretest activity for two consecutive bl eedings"). Dosi ng human
subjects with graded |l evels of Mnitor: Othene mxtures for a total
of 37-73 days had no effects on RBC ChE activity, hematol ogy, bl ood

chem stry, blood pressure, pulse rate, pupil size, light reflex,
eye accommodation, chest sound, nuscle tone, knee jerk, tongue
tremor or finger trenor. The only systemc effect was the

significant inhibition of plasma ChE activities in the 1:4 and 1:9
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(Monitor: Orthene) groups. In the 1:4 group, significant inhibition
was first noted at 0.2 ng/kg/day; it occurred after 16 days and in
all subjects. Significant plasma ChE inhibition was first detected
inthe 1:9 group at 0.3 ng/kg/day | evel after 21 days of dosing but
only in the male subjects. The first significant response observed
inthe 1:9 group females occurred at 0.4 ng/kg/day |evel after 10
days of dosing (2 of the 3 fenmales exhibited significant ChE
depression). Al suppressed ChE activity returned to the pretest
val ues during the 7-day recovery peri od.

Based on the findings, NOELs and LOELs were as foll ows:

1:4 m xture: NCEL (both sexes) = 0.1 ng/kg/day (=0.02 ng/kg
Met ham dophos); LCEL = 0.2 ng/ kg/day (=0.04 ng/ kg Met ham dophos)
1:9 mxture: NCEL (o) = 0.2 ng/kg/day (=0.02 ng/ kg Metham dophos);
LOEL = 0.3 ng/kg/day (=0.03 ng/ kg Met ham dophos)

1:9 mxture: NCEL (%) = 0.3 nyg/kg/day (=0.03 ng/ kg Met ham dophos) ;
LOEL = 0.4 ng/ kg/day (=0.04 ngy/ kg Met ham dophos)

This subchronic toxicity study in hunmans was cl assified acceptable
as suppl enentary data. However, at the January 20, 1998 HED Hazard
| dentification Assessnent Review Commttee (H ARC) neeting, it was
concluded after careful re-evaluation of all appropriate data, that
t he hunman data were not consi dered adequate(see HED Docunent No.
012477) Therefore, this subchronic toxicity study in humans is
classified as unacceptable (MRI D No. 00015160).

c. Chronic Toxicity

Sufficient data are available to assess the chronic toxicity
and carcinogenic potential of Metham dophos. |In agreenent with the
data from subchronic studies, the nost consistent toxicologica
findings follow ng chronic Metham dophos exposure were decreased
body weight gain (rats and mce) and inhibition of plasma,
erythrocyte and/or brain cholinesterase (rats and dogs). In
addi tion, Met ham dophos has been classified in "Goup E' (i.e., the
chem cal is characterized as "Not Likely" to be carcinogenic in
humans via relevant routes of exposure) because there is no
evi dence that Met ham dophos altered the spontaneous tunor profile
inrats or mce.

Summari zed findings supporting the above conclusions from the
chronic toxicity studies are presented bel ow

Chroni ¢ _dog study

In a one-year chronic toxicity study, Metham dophos techni cal
(70% a.i.) was admnistered to 6 Beagl e dogs/sex/dose in the diet
at dose levels of 0, 2, 8 or 32 ppm (equivalent to 0, 0.05, 0.2 or
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0.8 ng/kg/day). There were no significant effects on nortality,
clinical signs, body weights, food consunption, henmatol ogy,
clinical chemstry, wurinalysis, organ weights, or gross and
hi st ol ogi ¢ pat hol ogy.

The system c NCEL is >32 ppm (>0. 8 ny/ kg/ day).

The chol i nesterase (ChE) data indicate that inhibition of brain,
pl asma and RBC ChE was dose related in both sexes and occurred at
all doses throughout the study. At the highest dose tested (32
ppn), brain ChE was inhibited 66-71% plasma ChE inhibition ranged
from 39-66% of control and RBC ChE ranged from 70-84% of control
At the | owest dose tested (2 ppnm), brain ChE was inhibited 11-18%
pl asma ChE was suppressed 6-23% and RBC ChE activity was inhibited
0-19%

The ChE LCEL is 2 ppm (=0.05 ng/ kg/day, |owest dose tested), based
on brain, plasma and erythrocyte ChE inhibition. A NOEL was not
established for ChE inhibition.

This chronic study in the dog is acceptable and satisfies the
gui deline requirenent for a one-year feeding chronic study (83-1)
in the dog (MRID Nos. 00147938 [nain study]/41234304 [additional
datal).

Conbi ned chronic/carcinogenicity rat study

In a chronic/carcinogenicity toxicity study, Metham dophos
technical (70.0-71.5% a.i.) was admnistered to 50 Fischer 344
rats/sex/dose in the diet at dose levels of 0, 2, 6, 18 or 54 ppm
(equivalent to 0, 0.1, 0.3, 0.9 or 2.7 ng/kg/day) for 106 weeks.
There were no significant effects on nortality, food consunption,
hemat ol ogy, <clinical chemstry, organ weights, or gross and
hi st ol ogi ¢ pat hol ogy (urinalysis was not perforned).

Treatnment related effects included |oose stools, urine stains,
rough coats and skin lesions in both sexes receiving 18 or 54 ppm
(after 20 weeks). Body wei ght decreases were seen in males at 18
ppm (significant fromweeks 5-84) and 54 ppm (significant from week
3until termnation) and fermal es at 54 ppm (significant from week
11 to term nation).

The systemc LOEL is 18 ppm (=0.9 ng/kg/day), based on decreased
body weight gain in males. The systemc NOEL is 6 ppm
(=0.3 no/ kg/ day) .

ChE data indicate that inhibition of brain, plasm and RBC ChE was
dose related in both sexes and occurred at all doses and sanpling
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times. At the highest dose tested, brain ChE was inhibited 75-80%
and plasnma and RBC ChE activities were inhibited 75-91% At the
| owest dose tested (2 ppm, plasma and RBC ChE were inhibited 6-
28% There was also a slight but noticeable inhibition of brain
ChE (1 nonth: 16% ¢ and 18% ?; 12 nonths: 10% o; 24% ?; 24 nont hs:
12% &, 7% ?) at 2 ppm

The ChE LCEL is 2 ppm (=0.1 ng/kg/day, |owest dose tested), based
on brain, plasma and erythrocyte ChE inhibition. A NOEL was not
established for ChE inhibition.

At the doses tested, there was no treatnent-related increase in the
tunmor incidence when conpared to controls. Dosing was consi dered
adequat e based on brain, plasma and RBC ChE inhibition.

The oncogenic NOEL is >54 ppm (=2.7 ng/ kg/ day).
This chronic/carcinogenicity study in the rat is acceptable and
satisfies the guideline requirenent for a conbined chronic/

carcinogenicity study (83-1a) in the rat (MRI D Nos. 00148452 [nmain
study] /43248102 [additional data]).
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Carci nogeni ci ty nouse st udy

In a carcinogenicity study, Metham dophos technical (70%a.i.)
was admnistered to 50 CD-1 mce/sex/dose in the diet at dose
levels of 0, 1, 5 or 25 ppm (equivalent to O, 0.1, 0.7 or 3.6
nmg/ kg/ day) for 106 weeks. There were no toxicological effects on
nortality, behavior, hematol ogy, organ wei ghts, pal pable masses, or
hi st ol ogi ¢ pat hol ogy.

Treatnent related effects at 25 ppm included significant body
wei ght decreases in both sexes (significant fromweeks 72-106 ¢ and
weeks 58-106 ), decreased body weight gain (5-10% I ess ¢ and 6-19%
less ¢ from week 58 to 106), and significantly |ower feed
consunption in both sexes [significant for weeks 39, 52, 60, 78,

80, 85, 95, 100 and 106 (<) and weeks 52 to termnation (9)].

The systemc LCEL is 25 ppm (=3.6 ng/kg/day, highest dose tested),
based on decreased body wei ght gain and feed consunption in males
and fermal es. The systemc NOEL is 5 ppm (=0.7 ng/kg/day).

At the doses tested, there was no treatnment-related increase in the
tunor inci dence when conpared to controls. Dosing was, therefore,
consi dered adequate based on adverse effects on body weight and
feed consunpti on.

The oncogenic NOEL is >25 ppm (>3. 6 ng/ kg/ day).

This carcinogenicity study in the nouse is acceptable and satisfies
the guideline requirenent for a carcinogenicity study (83-2b) in
the nouse (MRID Nos. 00145579 [main study]/43248101 [additiona
datal).

d. Devel opnental Toxicity

Four devel opnental toxicity studies (two with rats
and two with rabbits) were available for review. These data are
consi dered adequate to assess the devel opmental toxicity potenti al
of Met ham dophos. For a discussion of the Food Quality Protection
Act (FQPA) considerations, see Section 1.1.

Summari zed findings fromthe four devel opnental toxicity studies
are presented bel ow
Devel opnental toxicity rat study with 70.5% a.i.

In a devel opnental toxicity study, Metham dophos technica
(70.5% a.i.) was adm ni stered by oral gavage as an aqueous sol ution
to insemnated (mated) CD rats (24-27/group) at dose |evels of O,
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0.3, 1.0 or 3.0 ng/kg/day on gestation days (GD) 6 through 15. A
positive control group received 350 ng/ kg hydroxyurea on GDbs 9, 10
and 11. Cholinesterase activity was not neasured.

Treatnment-related maternal toxicity was confined to the high-dose
group and included clinical signs (fascicul ation, hyperactivity,
salivation, lacrimtion and polyuria observed on Gs 6, 7 and 8 and
continued to termnation); significantly decreased total and
corrected for gravid uterine weight body weight gain (Gs 0-21);
and significantly lower feed consunption (GDs 6-13 and 13-21).
Reproducti ve paraneters were unaffected by treatnent. Treatnent-
rel ated devel opnental effects were also only limted to the high-
dose group. They were manifested as significantly decreased nean
fetal body weight and total litter weights. No conpound-rel ated
increases in fetal mal formati ons or variations were seen.

The maternal toxicity LCEL is 3.0 ng/kg/day, based on decreased
body wei ght gain and feed consunption during pregnancy and signs

indicative of <cholinesterase inhibition (i.e., fasciculation,
hyperactivity, salivation and |lacrimation). The NCEL is 1.0
nmg/ kg/ day.

The devel opnental toxicity LOEL is 3.0 ng/kg/day, based on
decreased fetal weight; the NOEL is 1.0 ng/kg/day.

Thi s devel opnental toxicity study is acceptable and satisfies the
gui deline requirenent for a devel opnental toxicity study (83-3a) in
the rat (MRID No. 00148454).

Devel opnental toxicity rat study with 76% a.i.

In a developnental toxicity study, MONITOR technical (76%
Met ham dophos) was adm ni stered by gavage as an aqueous solution to
the insem nated (nated) Sprague-Dawl ey rats (36/group) at nom nal
doses of 0, 0.04, 0.1 or 4.0 ng/kg of body weight/day. The
analytically confirmed doses were O, 0.05, 0.14 or 5.49 ng/kg of
body wei ght/day, respectively, expressed as an active ingredient
( Met ham dophos) . Dosi ng was done during gestation days (CGD) 6
t hrough 15. About 90 mnutes after the |ast dose, blood and brain
sanples were taken from 6 ©pregnant rats/group for the
determnation of plasma, erythrocyte and brain cholinesterase (ChE)
activities. The remaining rats were sacrificed on GD 20.
Treatment-rel ated maternal toxicity was observed only in the high-
dose group and included clinical signs (trenors, nuscle fascicul a-
tions and salivation), decreased body weight gain and food
consunption, and inhibition of ChE activities (91, 82 and 79 % in
pl asma, erythrocytes and brain, respectively, relative to the
control val ues). Treatment-rel ated devel opnental effects were
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observed also only in the high-dose group and included decreased
pl acental and fetal weights (males, females and conbined); an
increase in skeletal variations (inconpletely ossified frontal
bones, sacral arches and sternebrae [segnents 3, 4] and xiphoid);
and unossified netacarpals and sternebrae (segnent 5). O her
paraneters exam ned were unaffected by MONI TOR Technical in any

group.

Based on the above findings, the maternal LOEL and NCEL are 5.49
and 0. 14 ng/ kg/ day (anal ytical values), respectively.

The devel opnental LCEL and NCEL are also 5.49 and 0. 14 ng/ kg/ day,
respectively.

The devel opnental toxicity study is classified as acceptable and
satisfies the guideline requirenent for a devel opnental toxicity
study (83-3a) in the rat (MRI D No. 43906901).

Devel opnental toxicity rabbit study with 62% a.i.

In a developnental toxicity study, Monitor Technical (62%
Met ham dophos) was adm nistered by oral gavage as an agueous
solution in 0.5% C enophor to insemnated (nmated) H nal ayan rabbits
(15/ group) at dose levels of 0, 0.1, 0.5 or 2.5 ng/ kg on gestation
days (@) 6 through 18. Doses were selected on the basis of the
results of a prelimnary study showi ng wei ght [ oss and diarrhea in
femal e rabbits (1/3) at 5 ng/kg/day. Dans were sacrificed on GD
29. Chol i nesterase activity was not neasured. There were no
effects on nortality or clinical signs. Treatnent-related maternal
toxicity was nmani fested as reduced body weight gain at all dose
| evel s. The response was not dose related but significant at the
| ow and high levels. Reproductive paraneters were unaffected by
treatnent. The nunber of inplants, resporptions, stunted fetuses,
fetal deaths, sex distribution, and fetal and placental weights
were also unaffected by treatnent wth Mnitor technical
Simlarly, no conpound-related increases in fetal malformations or
vari ati ons were seen.

The maternal toxicity LOEL is considered to be <0.1 ny/kg/day
(I onest dose tested), based on decreased body weight gain during
gestation; a NOEL was not established.

The devel opnental toxicity NOEL is >2.5 ng/kg/day (highest dose
tested).

Thi s devel opnental toxicity study is acceptable and satisfies the

gui deline requirenent for a devel opnental toxicity study (83-3b) in
the rabbit (MRI D No. 00041315).
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Devel opnental toxicity rabbit study with 76% a.i.

In this devel opnental toxicity study, Mnitor® Technical (76%
Met ham dophos) was adm ni stered by gavage as an aqueous solution to
t he timed-pregnant New Zeal and White rabbits (23/group) at nom nal
doses of O (deionized water), 0.1, 0.5 and 2.5 ng/kg/day. The
anal ytically confirned doses were 0, 0.2, 0.65 and 2.47 nyg/ kg/ day,
respectively, expressed as Metham dophos (a.i.). Cholinesterase
(ChE) activities in plasma and erythrocytes were determ ned on
gestation day 18 only in the range-finding study. The nmain study
cont ained no ChE data. Treatnent-related maternal toxicity was
observed in the md-dose and high-dose groups, and included
decreased body weight gain and decreased absolute (g/day) and
relative (g/kg/day) food consunption. The high-dose al so caused
hyperactivity (thunping of the cage with the hindlinbs) and wei ght
| oss. Monitor® Technical had no effect on fetal devel opnent in
this study.

Based on the above findings, the maternal LCEL and NCEL are 0. 65
and 0.20 nyg/kg/day (analytical values), respectively. The
devel opmental NCEL is >2.47 ng/ kg/day (HDT).

Relative to the control values, plasma and erythrocyte ChE
activities in the range-finding study were inhibited at all doses
of Monitor® Technical tested: 0.1-7.5 ng/kg/day (nomnal); O.2-
7.73 ngl/kg/day (analytical). At the LDT, the statistically
insignificant inhibitions were <20% In the renmai ning groups, the
statistically significant inhibitions, p<0.05, were 44-92%

The devel opnental toxicity study is classified as acceptable and
satisfies the guideline requirenent for a devel opnental toxicity
study (83-3b) in the rabbit (MR D No. 44040601).

e. Reproductive Toxicity

Sufficient data were available to assess the
reproductive toxicity potential of Metham dophos. For a discussion
of the Food Quality Protection Act (FQPA) considerations, see
Section k..

In a reproductive toxicity study, Metham dophos Techni cal
(70.5% a.1.) was admnistered in the diet at 0, 3, 10 or 33 ppm
(equivalent to approximately 0, 0.15, 0.5, or 1.65 ng/kg/day) to
male and female CD rats (26/sex/group) over two consecutive
generations. There were no treatnent related effects at either the
3 or 10 ppmdietary |evel.
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At the 33 ppmdietary |evel, adverse effects in parental animals
i ncl uded: premating body wei ght decrenments in PO nal es, decreased
body weight gain in PO fenmales during gestation and |actation
decreased body weight in F1 nmales and fenales. No other treatnent-
rel ated effects were seen.

Ef fects on reproductive performance at 33 ppmi ncl uded significant
reductions in the nunber of spermpositive PO femal es delivering
pups and nonsignificant 59% reduction in the nunber of sperm
positive F1 femal es delivering F2b pups.

Toxicity to the offspring at 33 ppm consi sted of decreases in pup
viability for the Fl, F2a, and F2b generations and significant
reductions in pup weight during lactation in the F1, F2a, and F2b
gener ati ons.

Parental system c

NCEL
LCEL

10 ppm (0.5 ny/ kg/ day)

33 ppm (1.65 ng/kg/day), based on decreases body
wei ght of males and fenmal es during premating and of
femal es during | actation.

Repr oducti ve

NCEL
LCEL

10 ppm (0.5 ny/ kg/ day)
33 ppm (1. 65 ny/ kg/ day), based on decreases in the
nunber of sperm positive females giving birth.

Devel oprent al

NCEL
LCEL

10 ppm (0.5 ny/ kg/ day)
33 ppm (1. 65 ny/ kg/ day), based on decreases in pup
viability and body wei ght during |actation.

This study is classified as acceptable and satisfies the guideline
requi rement (83-4) for a two-generation reproductive toxicity study
in the rat (MRID No. 00148455 [main study]/41234301 [additiona
datal).

In a 2-generation reproduction study, Metham dophos technical,
only 73%a.i., was admnistered to 30 Sprague-Dawl ey rats/sex/ dose
inthe diet at levels of 0, 1, 10 and 30 ppm However, based upon
actual nmean anal yses of the dose preparations and correction for %
a.i., dietary levels wuld be equivalent to 0, 0.73, 7.14, and
19. 06 ppm These corrected dose | evel s appear nore realistic since
they take into account both nean anal ytical determ nations as well
as the relatively low |l evels of active ingredient (the percent of
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active ingredient was intentionally maintained at such a | ow | evel
due to the hygroscopic nature of the active ingredient,
Met ham dophos). During the premating growth period, corrected dose
| evel s of Metham dophos were 0, 0.08, 0.66, and 1.76 ny/kg/day.
However, during the lactation period corrected dose |evels were O,
0.15, 1.10, and 2.85 ng/kg/day reflecting the highest dose |evels
during the study. In this reproduction study, plasm, RBC, and
brain cholinesterase inhibition were also assessed in adult and
weanl i ng rats.

During the grow h phase, nean body weights of F1 adult nales were
reduced in both the 10 and 30 ppmdietary | evels. Food consunption
was al so consistently increased in P and F1 nales over the majority
of weeks sanpl ed. Term nal body weights were statistically
reduced in 30 ppm P mles and 10 and 30 ppm F1 nales.
Chol i nesterase inhibition was evident at all dose levels. These
findings included statistically significant RBC inhibition in the
1 ppm P nmales which reflected greater than a 20% inhibition as
conpar ed to control val ues, statistically reduced RBC
cholinesterase in F1 males, and significantly reduced brain
cholinesterase in P and F1 females at 1 ppm the |owest dose
tested. Based on RBC and brain cholinesterase inhibition at the
LDT of 1 ppm a NCEL for parental systemc toxicity was not
determined in this study. The NOAEL is <1 ppm (<0.73 ppm [0.08
mg/ kg/ day] if corrected for actual analytical concentration and
percent a.i.)

Met ham dophos adm nistration was associated with significantly
reduced pup weights at the 1 ppm 10 ppm and 30 ppm dose |evels
during the Fla lactation period, in the 10 ppmand 30 ppmlevels in
the Flb and F2b Il actation periods, and in the 30 ppmlevel in the
F2a lactation period. Additionally, plasma, RBC and brain
chol i nesterase were significantly reduced at the 30 ppm dose | evel
in pups on postnatal day 4 and at the 10 and 30 ppm dose levels in
weanl i ng pups (postnatal day 21). Also, the nunber of stillborn
pups was increased at the 30 ppm|evel, and pup survival throughout
| actation was decreased at this dose |evel. This is further
denonstrated by a decrease in the |actation index during the Fla,
F1b, and F2b matings at the high dose. The nunber of pups
canni bal i zed at the 30 ppmlevel was also significantly increased.
Based on pup body weight decrenents at the LDT of 1 ppm it is
concluded that no NOEL for offspring toxicity was determned in
this study. The NOAEL is < 1 ppm (<0.73 ppm [0.08 ng/kg/day] if
corrected for actual analytical concentration and percent a.i.)

This reproduction study in the rat is classified as acceptable.

This study satisfies the guideline requirenent for a two-
generation reproduction study (OPPTS 870. 3800, 883-4) in the rat,
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al though no NOAEL's for parental and offspring toxicity were
determned in this study. This study is considered acceptable
based on the finding that the effects observed in the offspring at
the | ow dose |evel appear to be a threshold effect. \Wile the
effects relative to cholinesterase inhibition in parental animls
are clearly apparent at all dose levels, the fact that there is no
NCAEL for a parental effect is not a requirenent relative to
acceptability of the study for regulatory purposes since the
primary purpose of the study is to investigate reproductive and
of fspring toxicity (MRID Nos. 44466001[ mai n study]/ 44815401 and
44815402 [additional data]).
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f. Mut ageni city Studi es

Sufficient data are available to satisfy the data
requirenments for nutagenicity. Results fromthe five acceptable
studi es indicate that Metham dophos is not nutagenic in bacteria
but does induce gene nutations in cultured manmal i an cells at high
S9-activated doses. Simlarly, there was evidence of
cl astogenicity at high nonactivated concentrations and pol ypl oi dy
at high S9-activated |evels. In contrast, Metham dophos was
negati ve for chronosone aberrations in vivo and did not induce UDS
in_ vitro. The data suggest, therefore, that the marginal
genotoxicity activity seen with Mt ham dophos is not expressed in
vivo. The lack of an oncogenic effect in the rat or nouse |ong-
term feeding studies and the absence of significant reproductive
or developnental toxicity that could be associated with a
mut ageni ¢ node of action (i.e., germcell damage, reduced nunbers
of pregnancies, decreased total inplants, increased resorptions)
support this conclusion. Based on these considerations, there is
no concern for mutagenicity.

Summari zed findings supporting the above conclusions from the
mut ageni city studies are presented bel ow

f.1 Gene Mutations

Sal nonel | a typhi murium reverse gene nutation assay: The test
was negative up to the highest dose of Metham dophos (Monitor
technical, purity not stated) that was investigated with or
wi thout S9 activation (10,000 upg/plate). The study is classified
as acceptable and satisfies the guideline requirenents (84-2) for
a bacterial gene nutation assay (MRI D No. 00098457).

Chi nese hanster ovary (CHO cell HGPRT forward gene nutation
assay: The test was negative up to the highest nonactivated dose
tested (5000 pg/nL); however, Metham dophos (75.6% induced dose-
related increases in the nmutation frequency (MF) at 4000 & 5000
pg/ mb +S9.  This study is classified as acceptable and satisfies
the guideline requirenents (84-2) for an in vitro manmalian cel
gene nutation assay (MRID No. 42854701). Al though the evidence of
nmut agenesi s i s considered weak, it is consistent wwth the findings
of a previously conducted CHO HGPRT assay (MRID No. 42013701).
This study is classified as unacceptabl e and does not satisfy the
guideline requirenents (84-2) for an in vitro mammalian cell gene
mut ati on assay because definitive conclusions could not be reached
regarding the slight increases in the M- at high S9-activated
doses of Met ham dophos.
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f.2 Chronpsone Aberrations

In vitro chronosone aberrations in CHO cells: The test was
positive; reproducible and significant increases in structura
chronosone aberrations were obtained at 4200 and 5140 pjg/nL
Met ham dophos (74.5% wthout S9 but only after 20 hours of
continuous exposure. |In the presence of S9 activation, there was
no indication of a clastogenic response; however, non- dose-
related increases in polyploidy were noted at 3150, 4200 & 5250
pg/ mL.  This study is classified as acceptable and satisfies the
guideline requirenents (84-2) for an in vitro manmmalian cell
cytogenetic assay (MRI D No. 41461401).

In vivo bone marrow cytogenetic assay: The test was negative
in CD-1 male and female mce receiving a single oral gavage
exposure to Met ham dophos (74.4% doses ranging from 0. 6-12 ng/ kg.
Toxic signs, consistent wth cholinesterase poisoning, were
observed at 6, 9 and 12 ng/kg. Lower concentrations ( 2 ng/kg)
were not overtly toxic and there was, no evidence of a cytotoxic
effect on the target cell at any dose. This study is classified
as acceptable and satisfies the guideline requirenents (84-2) for
an in vivo cytogenetic assay (MRI D No. 41234306).

f.3 Oher Mitagenic Mechani sios

In vitro unschedul ed DNA synthesis in primary rat hepatocytes
assay: The test was negative up to cytotoxic doses (>1 pL/nL) of
Met ham dophos (71. 2% . This study is classified as acceptable
and satisfies the guideline requirenents (84-2) for an UDS assay
(MRI D No. 41234305).

g. Met abol i sm

In a netabolism study, fenmale Sprague Dawl ey rats received
single oral doses of 0.16-0.19 ng (0.43-0.51 pC, respectively) of
radi ol abel ed Monitor technical (S nethyl-“C Metham dophos, >99.5%
and were sacrificed 5-9 days after treatnent. Wine, feces and CO
were collected twce daily and brain, Kkidney, liver, heart,
spleen, femur Dbone, bl ood and fat were analyzed for
radi oactivity. For studies with the 3%P-|abel ed test substance,
groups of two male and two female Sprague Dawley rats were
preconditioned for 2 weeks wth 0.5 ng/kg nonradi oactive Mbonitor
technical followed by daily dosing with 0.21 ng (2.72 pC of
radi ol abel ed Monitor technical (22P Metham dophos, =99.5% for 1,
3, 7, 14, 21 or 28 days. Uine and feces were collected and the
distribution of radioactivity was assessed in kidney, Iliver,
heart, nuscle (fromthe carcass) and carcass fat.
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Moni tor technical was rapidly degraded and/or elimnated within

the first 24 hours postdosing. In the C studies, 60% of the
radi oactivity was detected in CO and 11% in urine. Fecal
excretion of radiolabel was low. In the %P studies, =70% of the

radi oactivity was detected in the urine. Fecal excretion of the
%2p radiolabel was initially low (2-3% but increased 3-21 days
postdosing (8-21%. The identified netabolites in the urine (O S
di met hyl - phosphor ot hi oat e, met hyl di hydrogen phosphate and
phosphoric acid) are not considered to be ChE inhibitors. The
content of Monitor technical in tissue 14 days posttreatnent was
<0.004 ppm There was no difference in the rate of netabolism
excretion or nature of the netabolites between nmales and fenal es.

This netabolism study is classified acceptabl e-nonguideline; it
does not satisfies the current guideline requirenment (85-1) for a
met abol i sm study. However, the available data do allow the basic
characterization of the netabolism of Metham dophos (MR D No.
00015224) .

h. Neur ot oxi city Studies

Accept abl e acute and subchroni c del ayed
neurotoxicity in hens and acute and subchronic neurotoxicity
screening batteries in rats were available for review. There were
no data gaps for the assessnent of the neurotoxic potential of
Met ham dophos. Data from the hen studies indicate that
Met ham dophos produces toxic signs characteristic of ChE
i nhibition (acute and subchroni ¢ exposures), inhibition of ChE and
neurotoxic esterase (NTE) activity in brain and spinal cord
(subchroni c exposure) but no del ayed neurotoxicity or histol ogical

changes in brain, spinal cord or peripheral nerves. In rats
met ham dophos i nduced neur obehavi oral effects and ChE inhibition
follow ng both acute and subchronic exposure. There were,

however, no treatnent-rel ated gross or histopathol ogical effects
and brain weights were unaffected by treatnment. Neurobehavi oral
effects in both the acute and subchronic studies occurred at doses
that were only slight higher than the |owest dose at which ChE
inhibition was detected. Special studies conducted wth
Met ham dophos (racemate and enantioners) showed evidence of
del ayed neurotoxicity in hens follow ng ingestion of high doses

(12-16x the oral LD;). Simlarly, information in the open
literature indicated that Metham dophos can cause del ayed
neurotoxicity in humans follow ng exposure to excessive, life

t hreat eni ng concentrati ons.
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The following summaries present the relevant findings from the
acute and subchronic neurotoxicity studies which support these
concl usi ons:

h.1l Studies in Hens

Acute oral delayed neurotoxicity study in hens

In an acute oral delayed neurotoxicity study, Wite Leghorn
hens were exposed to Mnitor technical (Metham dophos, 74%a.i.).
In the prelimnary study (acute oral lethality), groups of six
hens received single oral doses of 10, 15, 22.5, 33.75, 50.63 or
75.94 ng a.i./kg and were observed for 42 days. In the
neurotoxicity study, animals were dosed orally with 30 (10 hens)
or 50.63 ng a.i./kg (12 hens) and atropine sulfate (50 ng/kg) on
day 0. Survivors were re-dosed on day 21. As a positive control,
10 hens were adm ni stered 500 ng/ kg tri-o-cresyl phosphate (TOCP)
and 16 hens served as untreated controls. Neither forced notor
activity nor neurotoxic esterase (NTE) were assessed.

In the oral lethality phase of the study, deaths (>2 hours-6 days)
and other signs of toxicity were observed at 22.5 ng/kg. Acute
signs of poisoning included: nmuscul ar weakness, unsteadi ness (Il eg
weakness), diarrhea, excessive salivation, anorexia, |lateral and
sternal recunbency, dyspnea, and cyanotic conbs and wattles
shortly before death. The higher the dose, the sooner the onset
of toxic signs and death. Death was caused by respiratory
paralysis. No signs of toxicity were observed at 10 or 15 ng/kg.

Based on these findings, the oral LD,, in hens = 29.75 ng/kg.

In the neurotoxicity phase of the study, no signs of delayed
toxicity or histopathol ogi cal | esions typical of del ayed
neurotoxicity were observed at 30 or 50.63 ng/kg. Two of 10 hens
died at 30 ng/kg and 4/12 hens died at 50.63 ng/kg. Si gns of
del ayed toxicity and hi stopathol ogi cal |esions typical of delayed
neurotoxicity were observed in 7/10 positive control hens dosed
wi th 500 ng/ kg TOCP

Thi s acute delayed neurotoxicity study is classified acceptable;
it satisfies the guideline requirenent for an acute delayed
neurotoxicity study (81-7) in the hen (MR D No. 00041317).

Subchroni c oral del ayed neurotoxicity study in hens

In a subchronic delayed neurotoxicity study, SRA 5172
(Met ham dophos 76% a.i) was admnistered to 16 Wite Leghorn
hens/dose by oral gavage 5 days/week for 3 nonths at dose |evels
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of 0, 0.3, 1 or 3 nygl/kg/day. The highest dose tested (3
nmg/ kg/ day) was based on the results of a prelimnary study.
Treatnent-related findings observed in the 3 ng/kg/day group
i ncl uded somol ence, enmaci ati on, wei ght loss (22%, and
significant inhibition of butyrylcholinesterase (BuChE) activity
in plasma at weeks 4, 8 and 12 (average of all neans = 48% and
NTE activity in brain (17% and spinal cord (42%. At 1 ng/kg/Kkg,
no clinical signs or weight |oss were noted. A nonsi gni ficant
inhibition (23% of plasma BuChE was seen at week 4 and
significant inhibition was reported for this dose group at week 8
(27%; the average of all nmeans was 22% but not significant. Also
at 1 ng/kg/day, NTE activity was significantly inhibited in the
spinal cord (22% but not the brain (2. No effects on clinical
signs, body wei ght, plasma BuChE or NTE occurred at 0.3 ng/ kg/day.

Overall, the data indicate that BuChE inhibition was dose rel ated
in the md- and high-dose groups; the peak response appeared to
occur at week 8. Simlarly, NTE inhibition was dose rel ated at

1 and 3 ny/kg/day. However, ataxia, abnormal notor activity or
hi st ol ogi cal changes in brain, spinal cord and peripheral nerves,
generally regarded as indicators of delayed neurotoxicity, were
not observed in any hen on the study. Based on the negative
results of the forced notor activity tests and mcroscopic
exam nations of brain, spinal cord and peripheral nerves, SRA 5172
di d not induce del ayed neurotoxicity in hens.

LCEL = 1 ng/kg/day based on inhibition of plasma BuChE and
spinal cord NTE activity.

NCEL

0. 3 ng/ kg/ day.

This subchronic toxicity study is classified acceptable and
satisfies the guideline requirement for a subchronic delayed
neurotoxicity study (82-5 a) in hens (MR D No. 40985202).

h.2 Studies in Rats

Acut e neurotoxicity screening study in rats

In an acute neurotoxicity screening study, Metham dophos
technical (=76% was admnistered in a single gavage dose to 24
mal e and 24 fenmal e Sprague-Dawl ey rats at 0, 1, 3 or 8 ng a.i./kg.
Actual concentrations, based on anal ytical determ nations, were
0.9, 3, or 9 ng a.i./kg, respectively. At 1 ng/kg, males had
slightly decreased notor/Il oconotion activities (-23 to -25% 1 ess
than controls but not statistically significant) and one mal e had
clinical signs (increased sitting/lying; urine, oral and nasal
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st ai ni ng) . Females at this dose showed slightly reduced notor
activity (-26% during the first interval. At 3 ng/kg, markedly
decreased notor/loconotor activity (-84 to -96%, repetitive

chewi ng, wuncoordinated gait, nmnuscle fasciculations, inpaired
righting reflex, decreased forelinb grip strength (80% of
control), decreased activity and rearing, increased ease of

removal from cage and decreased body tenperature were observed.
Males at 3 ng/kg also had ataxia, reduced approach or touch
response and increased SGOI activity (143% of control), and
femal es had increased | ateral recunbency and trenors and decreased
triglycerides (56%of control). At 8 ng/kg, salivation, flattened
posture, reduced clicking sound or tail pinch responses and
i ncreased SGPT (170-181% of control) were observed. Males also
had trenors and i ncreased serum chol esterol (130% of control) and
femal es had decreased hindlinb grip strength (71% of control),
reduced approach and touch response and increased SGOT (670% of
control). Most clinical signs were observed only on the day of
dosing and were conpletely resolved by study day 5. The peak
effect on the functional observational battery (FOB) and notor and
| oconotor activities occurred on day O. No treatnment related
gross or histopathol ogical effects were seen; brain weights were
unaf fected by treatnent.

The LOEL is 0.9 ng/kg (analytical value), based on slightly
reduced notor/l oconotor activity in nmales and femal es and clini cal
signs in one male consistent with neurotoxicity secondary to
chol i nesterase inhibition. The study NCEL is <0.9 ny/Kkg.

Statistically significant and dose-related inhibition of serum
RBC and brain ChE was observed at all doses and in both sexes. At
1 ng/kg, ChE activity was -24% to -39% less than control,
increasing to -67%to -81%at 3 ng/kg and -82%to -92% at 8 ng/kg.

The ChE LCEL is 0.9 ng/kg (anal ytical value), based on inhibition
of all neasured activities. The ChE NCEL is 0.9 ng/kg. Although
NCELs were not established, a second rat acute neurotoxicity study
on Met ham dophos (MRI D No. 43345801) denonstrated a LCEL = 0.7
nmg/ kg (and threshold ChE NCEL = 0.3 ng/kg).

This acute neurotoxicity study is classified acceptable; it
satisfies the guideline requirenent for an acute neurotoxicity
study (81-8) in the rat (MR D No. 43025001).

Acut e neurotoxicity screening study in rats
(Suppl enent al st udy)

In an acute (supplenental) neurotoxicity screening study,
Met ham dophos (75.6% a.i.) was admnistered in a single gavage
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dose to 18 nmale and 18 femal e Sprague-Dawley rats at 0, 0.3 and
0.7 ng a.i./kg (anal ytical values; nomnal values: 0, 0.3 and 0.6
ng a.i./kg, respectively). Twelve rats/sex/dose were assessed for
neur obehavi oral functions at about 2 hours postdosing and on days
7 and 14. Six rats/sex/dose were used for the determ nation of
cholinesterase (ChE) activities in plasma and erythrocytes at =2
weeks before dosing, and in plasma, erythrocytes and brain at
about 2 hours after dosing; ChE activities were not neasured
during the remaining 13 days. O her paranmeters exam ned were
clinical observations and body weights. G oss necropsy and
hi st opat hol ogy were not perfornmed because nothi ng remarkabl e was
observed in another (main) rat acute neurotoxicity screening study
at 9.0 ng of Metham dophos (a.i.)/kg (confirnmed anal ytical dose)
(MRI D No. 43025001).

Rel ative to the control val ues, Metham dophos at 0.3 ng/ kg had no
effect on any of the paranmeters exam ned. The 24% i nhibition of
plasma ChE activity for the females in this group was not
statistically significant and was due to an unusually hi gh control
value. This finding was, therefore, not regarded as biologically
rel evant.

Rel ative to the control values, the 0.7 ng/kg dose had no effect
on the neurobehavi oral paranmeters exam ned, but the ChE activities
were inhibited significantly (p 0.05) in nmales and females (MF)
on day 0 as follows: erythrocytes (21/26%, plasm (27/25% and
brain (15/26%.

This study should be considered together with another acute
neurotoxicity study (MRID No. 43025001) in which a NOEL for
neur obehavi oral effects was not determ ned. Based on the results
of both studies, the NCEL for neurobehavioral effects is 0.7 ng/kg
and the LCEL is 0.9 ng/kg (analytical value; nomnal value = 1.0
mg/ kg), for males and females. The NOEL and LOEL for ChE
activities are 0.3 ng/kg and 0.7 ng/ kg, respectively.

This study (MRID No. 43345801), considered together with the first
study (MRID No. 43025001), is classified as acceptable and
satisfies the guideline requirenent for an acute neurotoxicity
screen (81-8) in the rat.

Subchroni ¢ neurotoxicity screening study in rats

In a subchroni ¢ neurotoxicity screening study, Metham dophos
technical (75.6-75.8% was admnistered in the diet for 13 weeks
to 18 nmale and 18 femal e Fischer 344 rats/group at nom nal |evels
of 0, 1, 12 or 60 ppma.i. (analytical concentrations were 0, 1
12 or 59 ppma.i., respectively). Dose selection was based on the
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results of subchronic and chronic feeding studies. The doses used
in this subchronic neurotoxicity screening study were equival ent
to 0, 0.067, 0.787 or 4.25 ng/kg/day, respectively (&) and O,
0.074, 0.899 or 4.94 ny/kg/day, respectively (92). Tr eat nent -
related clinical signs in nmales and fenal es of the high-dose group
i ncluded: nuscle fasciculations, increased reactivity, periana
and urine staining, and red and clear lacrimation; trenors were
also noted in the high-dose nales. Reductions in notor and
| ocomption activities (26-57% of controls - statistically
significant in males at all test intervals and femal es during week
4) and decreased forelinb grip strength (14-31% of control -
statistically significant in nmales at all test intervals and
femal es during weeks 8 and 13) were al so reported. There was no
evidence of cumul ative toxicity beyond week 8. Reduced activity
(sl uggi sh arousal during open field observations) was only seen in
t he high-dose fenales. Decreased body weight gain was also
recorded for the high-dose nmales (11% and fenmales (17% .

M d-dose fermales had an increased incidence of wurine stains
t hroughout nost of the study. Oher treatnent-related effects in
the m d-dose group were: reduced notor and | oconotor activities
(17-32% of control --both sexes) and decreased body weight gain in
the femal es (10%.

No treatnent-related effects on clinical signs, notor and
| oconotor activities, FOB or body wei ght were observed in the | ow
dose group. Simlarly, treatnment wth Metham dophos had no
adverse effects on the incidence of gross or m croscopi c changes
or brain weights.

Based on these findings, the NOEL for neurotoxicity is 1 ppm
(0.067 ng/ kg/ day for males and 0.074 ny/kg/day for females). The
LCEL for neurotoxicity is 12 ppm (0.787 ny/kg/day for nmales and
0. 889 ng/ kg/ day for fenales).

The ChE data indicate that inhibition of plasnma and RBC ChE was
statistically significant and dose related in both sexes at the
m d- and hi gh-dose and at both sanpling tines (weeks 4 and 13).
Significant inhibition of plasma ChE was al so observed in | ow dose
femal es at week 4. Brain ChE inhibition was dose related and
significant in males of all treatnment groups and fenmales of the
m d- and hi gh-dose groups. At the highest dose tested (59 ppm
anal ytical value), brain ChE was inhibited 84-86% plasm ChE
inhibition ranged from 74-91% and RBC ChE ranged from 79-98% In
the m d-dose group, brain ChE was inhibited 58-60% plasm ChE was
suppressed 41-64% and RBC ChE activity was inhibited 70-77% At
the | owest dose tested (1 ppm analytical value), brain ChE was
inhibited by 6% plasma ChE by 6-26% and RBC ChE by 1-9%
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Based on these findings, the NCELs and LCELs for inhibition of ChE
(both sexes) were:

RBC:  NCEL
LCEL

1 ppm (0.067 ng/ kg/day o; 0.074 ng/ kg/ day %)
12 ppm (0. 787 ng/ kg/ day o; 0.899 ny/kg/day ¢)

Plasma and brain = NOEL = <1 ppm (<0. 067 ng/ kg/ day d;
<0.074 ng/ kg/ day ¢, |owest dose tested)
LCEL = 1 ppm

Thi s subchronic neurotoxicity study is classified acceptable; it
satisfies the guideline requirenment for a subchronic neurotoxicity
screen (82-7) in the rat (MRID No. 43197901).

h.3 Special Studies with ©Mtham dophos: Racenate and
Enanti oners

Met ham dophos is a racemc mxture of two stereoisoners
dextrorotary D (+) and levorotary L (-). This racemc mxture
Met ham dophos (+/-), can be separated into the individual isonmers
(enantioners): Metham dophos (+) and Met ham dophos (-). The three
conmpounds were the subject of the special studies summarized
bel ow.

In an acute oral toxicity study, the LDy,s for male Wstar
rats were: Metham dophos (+/-): 16 ng/kg; (+) isoner: 14 ny/Kkg;
and (-) isoner: 16 ny/Kkg. Toxic signs characteristic of ChE
inhibition were seen with all three test materials (MR D No.
41685802) .

In an acute oral toxicity study, the LDy,,s for hens were
Met ham dophos (+/-): 25 ng/kg; (+) isoner: 43 ng/kg; and (-)
isoner: 82 ng/kg. Toxic signs characteristic of ChE inhibition
were seen with all three test materials (MRID No. 41685803).

In a neuropathy target esterase (NTE) study in hens,
inhibition of NTE activity in the brain was: 66% at tw ce the LD,
(50 ng/kg) for Metham dophos (+/-) with 89% of the inhibited NTE
being reactivated in an unnodified (unaged) form For the
Met ham dophos (+) isomer, NTE was inhibited 98% at ten tines the
LD,, (400 ng/kg) with 86% of the inhibited NTE being reactivated in
an unaged form For the Metham dophos (-) isonmer, NTE was
i nhibited by 58-84%at five tines the LD, (400 ng/ kg) with 27% of
the inhibited NIE being reactivated in an wunaged form
Approxi mately 73% of the inhibited NTE was nodi fied (aged). Based
on the marked percentage of aged NTE, the (-) isonmer could be
considered a possible trigger for organophosphorus esterase-
i nduced del ayed pol yneuropathy (OPIDP) (MRI D No. 41685804).
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In an OPIDP study in hens, Metham dophos (+/-) was positive
for OPIDP at 400 ng/ kg (16x LDs); the Metham dophos (+) isoner was
positive for OPIDP at 400 ng/ kg (9x LD,); and the Metham dophos (-
) isomer was negative for OPIDP at 400 ng/kg. However, only two
hen were avail able for the assessnent of CPIDP with the (-) isoner
(MRI D No. 41685805).

h.4 Information fromthe Open Literature

Based on an earlier review of data in the open literature
from 1961- 1980, ingestion of high doses of Metham dophos (usually
suicide attenpts but occasionally by accident) can cause del ayed
neurotoxicity (polyneuropathy) in humans. Simlarly, adult hens
devel op pol yneuropathy but only after ingesting Metham dophos

|l evels equivalent to 12-16 tinmes the LD,. Based on these
considerations, it was concluded that Metham dophos does have
del ayed neurotoxic potential but only at excessive, |life

t hreat eni ng concentrations (MRID No. 41685801).

A survey of the nore recent literature supports the above
statenent that exposure to high doses of Metham dophos (through
acci dental occupational poisonings, suicide attenpts, or ingestion
of contam nated vegetables) can cause delayed ©periphera
neuropat hy. MConnell et al. (1994) cite evidence of abnornal
vibrotactile thresholds in N caraguan agricultural workers
previ ously poi soned with Metham dophos.

j. Donestic Animal Safety Study:

Based on the use pattern of Metham dophos, this study is not
required because it is unlikely that there would be a significant
exposure for donestic ani nals.

k. Toxicology Endpoints of Concern for Use in Risk
Assessnent s

On January 20, 1998, the Health Effects D vison's Hazard
| dentification Science Assessnment Review Commttee (HAZ | D SARC)
eval uated the toxicol ogy data base of Mtham dophos to re-assess
the Reference Dose and determne the Uncertainty Factor (UF)
and/or Margin of Exposure (MOXE) for dietary and non-dietary
exposure risk assessnents. The Commttee also addressed the
potential sensitivity of infants and children as required by the
Food Quality Protection Act (FQPA) of 1996. The Conmittee's
concl usions are presented bel ow

k.1. Special Sensitivity to Infants and Chil dren
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Pursuant to the |language and intent of the FQPA directives
regarding infants and children, the applicable toxicity data base
for Met ham dophos was eval uated by the HED Hazard Identification
SARC. The SARC concl uded the foll ow ng:

Adequacy of Data: There are no data gaps for the assessnent
of the effects of Metham dophos following in utero and/or early
post nat al exposure. Suitable studies for this assessnent are: (1)
devel opnental toxicity studies in rats (MR D Nos. 00148454 and
43906901); (2) developnental toxicity studies in rabbits (MRID
Nos. 00041315 and 44040601); and (3) two generation reproductive
toxicity study in rats (MRI D Nos. 00148455 and 44466001).

Susceptibility |ssues: There is no indication of an
increased sensitivity of the offspring of rats or rabbits to
prenatal and postnatal exposure to Metham dophos. In all studies

exam ned, maternal or parental NOELs are |ower or equivalent to
t he of fspring NOELs.

Recommendations for a Developnental Neurotoxicity Study:
Based on a weight-of-the evidence evaluation, the Hazard
| dentification SARC determ ned that an assessnent of functiona
devel opment is necessary to fully characterize the effects of
Met ham dophos exposure on perinatal animals; therefore, a
devel opnental neurotoxicity study in rats with netham dophos is
required. The followi ng information was considered in support of
t hi s deci si on:

Met ham dophos is a neurotoxic chemcal and there is a
concern for the structure-activity relationships (SAR) of
this chem cal class (organophosphorus pesticides).

Adm nistration to various species (rat, dog and hunan)
results in ChE inhibition. Frank  neur obehavi or al
observations generally occur at a level that is only slightly
hi gher than the dose at which ChE inhibition is first
obser ved.

Met ham dophos is acutely lethal at relatively | ow doses,
with an oral LD,, of approximately 16 ng/kg in the rat.

In studies in the open literature (MR D No. 41685801,
McConnel | et al., 1994; Zheng, 1990; Senanayake and Johnson,
1982), Met ham dophos ingestion has been shown to result in
del ayed peri pheral neuropathy in humans and pol yneuropathy in
hens, albeit at extrenely high doses (in excess of the hen
LDs,) . It was recogni zed by the SARC, however, that |evels
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causing delayed neuropathy in humans are not well
characterized.

Dose-rel ated and significant NTE inhibition was seen at 1
and 3 ng/kg/day in the subchronic neurotoxicity study (MR D
No. 40985202) in hens. Simlarly, NTE inhibition has been
reported at high doses in acute studies from the open
literature (MRID No. 41685801; Lotti et al., 1995).

Safety Factor: The Hazard ldentification SARC determ ned
t hat, for Metham dophos, the 10-fold safety factor (SF) for the
protection of infants and children should be reduced to 3x based
on the follow ng considerations:

There is no indication of an increased sensitivity of the
offspring of rats or rabbits to prenatal and postnatal
exposure to Mt ham dophos.

The toxicology data base is conplete (i.e, no data gaps for
standard Subdi vision F CGuideline requirenents).

However,

There is evidence of positive NTE in hens from both
submtted studies and studies in the open literature.

Positi ve OPI DN has been denonstrated in studi es conducted
in hens and i n humans.

A weight-of-the evidence evaluation of the data base
i ndi cates the need for evaluation of functional devel opnent
and thus a need to conduct a devel opnental neurotoxicity
st udy.

k.2 Ref erence Dose (RfD) for Methan dophos (Chronic
D etary Exposure)

Met ham dophos was first presented to the Reference Dose
(RfD)/ Peer Review Conmttee in 1986; the RfD established at that
time (0.00005 ny/ kg/ day) was reconsidered by the RFD Commttee in
April 1987 and verified in May 1987. The RFD Commttee net on My
29, 1992 and established an RfD of 0.001 ng/kg/day. This value
was based on the threshold LOEL 0.5 ppm (0.03 ny/kg/day) for the
inhibition of plasma, RBC and brain ChE in an 8-week feeding study
with rats (special ChE inhibition study, MI D No. 41867201) and an
uncertainty factor (UF) of 30 (10x to account for intra-species
differences and 3x to account for the lack of a NOEL). The RID
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Commttee did not consider it necessary to apply the customary 10x
for inter-species extrapol ati on because of the existence of human
data with Metham dophos and the related conpound, Acephate.
Additionally, the RID Commttee concluded that the 10x UF
generally applied to estimate an RfD derived from a subchronic
study was not necessary for Metham dophos because both the
magni tude and severity of ChE inhibition were conparable in the
subchronic and chronic studies. On January 20, 1998, the Health
Effects Division HAZ I D SARC carefully reevaluated all appropriate
data and determned that the dose of 0.03 ng/kg/day in the 8-week
rat study is a NOEL and not a threshold LOEL. Thus, there is no
need to apply an additional UF (i.e., 3x). However, the
conventional 10x UF to account for inter-species extrapolation
should be applied because the available hunan data were not
consi dered adequate to support the renoval of this UF
Additionally, an FQPA factor of 3x (see above) shoul d be applied.
Thus, the Hazard ldentification SARC concluded that for chronic
dietary risk assessnent, an UF of 300 is required, which includes
10x for inter-species extrapolation, 10x for intra-species
variation and 3x based on FQPA considerations. The RfDis 0.0001
mg/ kg/ day, based on an 8-week feeding study (MRID No. 41867201)
with a NOEL of 0.03 ng/kg/day and an UF of 300.
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k.3 Acute Dietary Exposure

In an acute neurotoxicity study, groups of Sprague-Dawl ey
rats (24/sex/dose) received a single oral (gavage) adm nistration
of Met ham dophos at 0, 1, 3 or 8 ng a.i/kg (actual concentrations,
0, 0.9, 3 or 9 ng a.i./kg. respectively) (MR D No. 43025001). In
anot her acute neurotoxicity study, groups of Sprague-Dawl ey rats
(18/ sex/ dose) received a single oral (gavage) adm nistration of
Met ham dophos at O, 0.3 and 0.6 ng a.i/kg (actual concentrations,
O, 0.3 or 0.7 ng a.i./kg., respectively) (MR D No. 43345801).
Fromthe results of both studies, the NOEL is 0.3 ng/kg based on
the inhibition of ChE activities in plasma, RBC and brain in male
and female rats after a single dose of 0.7 ng/kg (LOEL). The NCEL
of 0.3 ng/kg is selected for the acute dietary risk assessnent.
An MOE of 300 is needed for risk assessnment which includes 10x for
i nter-species extrapol ation, 10x for intra-species variation and
3x based on FQPA consi derations.

k.4 Dernmal Absorption

Dermal absorption studies are not avail able and the submtted
dermal studies are unacceptable. However, a 21-day dermal study
in rats was submtted and was wused by the, the Hazard
| dentification Assessnent Review Commttee (H ARC) for the derma
ri sk assessnents. It should be noted, however, that the actual
concentrations of the active ingredient (ai) were not avail able at
the time the H ARC net or during the preparation and rel ease of
the Toxicology Chapter and the RED docunment. These data were
submtted by the registrant on Septenber 29, 1998. The revi ew of
these data in the submtted supplemental report (Addendumto MRI D
No. 44525301) indicated that dose |evels of 1, 15 and 50
ng/ kg/ day, when corrected for actual concentration of the active
i ngr edi ent (ai), were 0.749, 11.2 and 36.5 ny/kg/ day,
respectively. Accordingly, the selected NOEL of 1.0 ny/kg/day
based on plasma, red blood cell and brain ChEl for the Short-and
I nt ermedi ate-Term dermal risk assessnents has been revised to
0.749 ng/kg/day to correct for the ai (see HED Docunent
No. 013394) .
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k.5 Short-Term (1-7 days)_GQccupational and Resi denti al
Exposure and Internediate-Term (1 week to several
nonths) and Long-Term (several nonths to lifetine)
Occupational and Residential Exposure

In a 21-day dermal toxicity study, Metham dophos Technica
(76.9 to 80.5%a.i.)] was admnistered to 9 to 10 nale and fenal e
Sprague-Dawl ey rats dermally in pH 7.3 phosphate buffer solution
(dose volune of 1 m/kg of body weight) at dose levels of 0, 1,
15, and 50 ng/ kg/ day.

Since the Technical material has a relatively | ow concentration of
active ingredient, dose levels corrected in terns of active
ingredient are significantly |ower. The corrected dose |evels
woul d then be 0.749, 11.2, and 36.5 ny/kg/day. These dose |evels
shoul d be utilized for risk assessnent purposes.

No conpound related effects on nortality, clinical signs, body
wei ght, food consunption, or gross and histopathology were
apparent at any dose level. Dose related plasma, RBC and brain
cholinesterase inhibition were noted at 15 and 50 ny/kg/day of
technical. A statistically significant increase in relative |ung
wei ghts was observed at the high dose males, but this was not
supported by hi stopathol ogi ¢ findings. Therefore, the LOEL is 15
nmg/ kg/ day technical (corrected for active ingredient, this dose is
equivalent to 11.2 ng/kg/day) based on brain, RBC and plasm
chol i nesterase inhibition. The NCEL, which is 1 ng/kg/day
technical (equivalent to a corrected dose for active ingredient of
0.749 ny/ kg/ day), is selected for the short-term dernal
assessnment. An MOE of 100 is needed for the risk assessnment which
i ncludes 10x for inter-species extrapolation and 10x for intra-
speci es vari ation.

k.6 Long-Term (several nonths to lifetine) QOccupational
and Resi dential Exposure

The use pattern does not indicate |ong-termdernal exposure;
therefore, this risk assessnent is NOT required.
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k.7 Short -Term | nternedi ate-Term and Long-Term
| nhal ati on Exposure

In a subchronic inhalation toxicity study, Wstar rats
(10/ sex/ group) were exposed to aerosol concentrations of
Met ham dophos at 0, 1.1, 5.4 and 23.1 ng/n? (0, 0.001, 0.005 and
0.023 ny/L, respectively (MRID No. 41402401). The NCEL is 0.001
mg/ L based on plasnma, erythrocyte and brain ChE inhibition at
0.005 ng/L (LOEL). The NCEL of 0.001 ng/L is selected for al
exposure periods because this value is derived fromthe only study
avail able for the inhalation risk assessnments. An MOE of 100 is
needed for the risk assessnent which includes 10x for inter-
speci es extrapol ation and 10x for intra-species variation.

k.8 dassification of Carcinogenic Potential

The Health Effects D vision Reference (RfD)/Peer Review
Comm ttee, which net on June 15, 1995, reviewed the data fromthe
conbi ned chronic/carcinogenicity feeding study in rats (MR D Nos.
00148452/ 43248102) and the carcinogenicity feeding study in mce
(MR D Nos. 00145579/ 43248101) and concl uded that the doses used in
the chronic rat and nouse studies were adequate to assess the

potential carcinogenicity of Metham dophos in these species. It
was further concluded that Metham dophos did not alter the
spont aneous tunor profile in rats or mce. Based on these

del i berati ons, Metham dophos was classified in "Goup E' (i.e.
the chemcal is characterized as "Not Likely" to be carcinogenic
in humans via rel evant routes of exposure).

k.9 Aggregate Ri sks: For the aggregate exposure risk
assessnment, the MOE's derived for the oral, dermal and inhalation
exposures may be conbined to obtain a total MOE since a conmobn
t oxi col ogi cal endpoint (i.e., ChE inhibition) was observed in
oral, dermal and inhalation toxicity studies/routes. However,
since there are no residential uses for metham dophos, the totoal
MCE was derived using the follow ng formul ae:

Total MCE: 1
1 + 1
IVE]EI nhal ati on IVC]EDer mal

|. Toxicity Data Gaps

There are no data gaps for standard Subdivision F Guideline requirenments
for Metham dophos; however, the SARC has determined that a devel opnmental
neurotoxicity study in rats is required.
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